Understanding the role of internal lysine residues of serum albumins in conformational stability and bilirubin binding.
The role of internal lysine residues of different serum albumins, viz. from human, rabbit, goat, sheep and buffalo (HSA, RbSA, GSA, SSA and BuSA), in conformational stability and bilirubin binding was investigated after blocking them using acetylation, succinylation and guanidination reactions. No significant change in the secondary structure was noticed whereas the tertiary structure of these proteins was slightly altered upon acetylation or succinylation as revealed by circular dichroism (CD), fluorescence and gel filtration results. Guanidination did not affect the native protein conformation to a measurable extent. Scatchard analysis, CD and absorption spectroscopic results showed marked reductions (5-21-fold decrease in K(a) and approximately 50% decrease in the CD Cotton effect intensity) in the affinity of albumins for bilirubin upon acetylation or succinylation whereas guanidination produced a small change. Interestingly, monosignate CD spectra of bilirubin complexed with GSA, SSA and BuSA were transformed to bisignate CD spectra upon acetylation or succinylation of internal lysine residues whereas spectra remained bisignate in the case of bilirubin bound to acetylated or succinylated derivatives of HSA and RbSA. When probed by CD spectroscopy, bilirubin bound to acetylated or succinylated derivatives of GSA and SSA rapidly switched over to native albumins and not vice versa. These results suggested that salt linkage(s) contributed by internal lysine residue(s) play an important role in the high-affinity binding of bilirubin to albumin and provide stability to the native three-dimensional conformation of the bound pigment. Chloroform severely decreased the intensity of both positive and negative CD Cotton effects of bilirubin complexed with acetylated or succinylated derivatives of all albumins which otherwise increased significantly in the case of bilirubin complexed with native and guanidinated albumin derivatives, except the bilirubin-RbSA complex which showed a small decrease in intensity. These results suggest that the presence of salt linkage(s) in bilirubin-albumin complexation is(are) crucial to bring about effective and efficient stereochemical changes in the bound pigment by co-binding of chloroform which seems to have at least one conserved binding site on these albumins that is shared with bilirubin.